Introduction
The growing interest in renewable energy sources has led to a high demand for better and cheaper energy storage solutions, like battery systems and supercapacitors. This necessity for high power and high energy density batteries has promoted a growing interest in lithium ion conducting solid electrolytes as a possible replacement of the organic electrolyte in all solidstate lithium ion batteries. This next-generation technology exhibits certain advantages like improved safety, and higher open circuit voltages are also possible. 1-3 Despite their advantages, current lithium conducting solid electrolytes exhibit conductivities of ∼ 1 ·10 −2 S cm −1 , which are still one order of magnitude lower than those of organic liquid electrolytes and therefore limit the feasibility of an all solid-state device. 4 In recent years, research has centered on lithium conducting garnets as a very promising candidate as a solid electrolyte. 5 Following the first report by Thangadurai et al. in 2003, 6 the fast Li conducting garnet Li 5 La 3 M 2 O 12 (M = Nb,Ta) has focused research on this class of materials. 5 Over the past decade, the research accomplished has provided us with a thorough understanding of the structure-property relationships in this class of materials. However, the necessary improvement of the ionic conductivity to match that of the liquid polymer electrolytes has not been achieved yet. This Perspective article will dis- cuss the overall structure of the garnets and the common approaches employed to improve the conductivity of these materials. The intention is to provide a better understanding of the relationship between the structural parameters of garnets (such as Li composition, occupancy disorder and lattice parameters) and the ionic conductivity. For a complete literature review on garnet solid electrolytes the reader is referred to Thangadurai et al. 5 A short structural overview in combination with the compiled conductivity data of published research efforts will shed light on the structural limitation of this class of materials and hopefully inspire more researchers to focus on exploring novel lithium conducting solid electrolytes.
